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(54) Title: RESUSCITATION APPARATUS 

(57) Abstract 

A resuscitation apparatus for re- 
suscitating a patient, such as an ac- 
cident victim, which resuscitation ap- 
paratus includes breathing aid appara- 
tuses (1) such as an oxygen container 
(2) and a breathing mask (3) with nec- 
essary gashoses etc. The resuscita- 
tion apparatus also includes a heart 
massage apparatus (4) for giving heart 
massage to the patient, a fastening de- 
vice (5) for pressing the heart massage 
apparatus against the chest of the pa- 
tient; sensors for continuously moni- 
toring the condition of the vital func- 
tions of the patient, such as the heart- 
beat and the breathing frequence, a se- 
lecting device (8) for inserting the pa- 
tient's data, such as the size of the 
patient, into a steering device, and a 
steering device (9), such as a com- 
puter, a microprocessor or the like for 
steering the function of the breathing 
aid devices (1) and the heart massage 
apparatus based on the data fed from 
the sensors and the selecting device; 
the heart massage apparatus and the 
steering device, and preferably also the 
sensors and die selecting device are 
formed as one compact functional unit 
(10), which is fastenable onto the pa- 
tient's chest width the fastening device. 




Copied from 1019bb/l on 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AO 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faso 


SI) 


Hungary 


NO 


Norway 


BG 


Bulgaria 
Beaia 


IE 


Ireland 


NZ 


New Zealand 


BJ 


IT 


Italy 


PL 


Poland 


BR 


Brant 


JP 


Japan 


FT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 




KG 


Kyrgystao 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


a 


Cote d'lvoirc 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


LI 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


cs 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


cz 


Czcd) Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


\ Dcofliaik 


MD 


Republic of Moldova 


tJA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of America 


n 


Roland 


. ML 


Mali 


UZ 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











Copied from 1019bb/l on 



WO 94/26229 



PCT/TI94/00169 



Resuscitation apparatus. 

The objective of the invention is a resuscitation apparatus 
defined in the first part of claim 1. The victims of acci- 
dents could often be saved with fast and correct resuscita- 
tion-procedures. The problem with accidents is that a per- 

5 son with knowledge of resuscitation that could help the 

victim is not usually at hand, or such a person can not be 
aquired at the place of the accident fast enough. Portable 
breathing aid apparatuses are previously known that include 
an oxygen container and a breathing mask with necessary 

20 gashoses etc. It is however not possible to resuscitate a 
person whose heart has stopped with only breathing aid 
devices . 

The purpose of the invention is to bring forward a new type 
15 of resuscitation apparatus which makes an automatic resusci- 
tation of an accident victim possible. 

Furthermore the purpose of the invention is to bring forward 
a resuscitation apparatus which anyone can utilise for resu- 
20 scitating a victim without the need of special resuscitation 
training . 

The resuscitation apparatus according to the invention is 
characterized by that which is shown in claim 1. 

A resuscitation apparatus according to the invention includ- 
es eludes breathing aid apparatuses, such as an oxygen con- 
tainer and a breathing mask with necessary gashoses etc. 

30 According to the invention the resuscitation apparatus also 
includes a heart massage apparatus for giving heart massage 
to the patient; a fastening device for pressing the heart- 
massage apparatus against the chest of the patient; sensors 
for continuously monitoring the condition of the vital func- 

35 tions of the patient, such as the heartbeat and the breath- 
ing frequence; a selecting device for inserting the patients 



25 
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data, such as the size of the patient, into a steering 
device; and a steering device, such as a computer, a micro- 
processor or the like for steering the function of the 
breathing aid devices and the heart massage apparatus based 

5 on the data fed from the sensors and the steering device. 

The heart massage apparatus and the steering device, and 
preferably also the fastening device, the sensors and the 
selecting device are formed as one compact functional unit 
(10) which is fastenable onto the patients chest with the 

10 fastening device. A previously defined instruction, such as 

a program, belongs to the steering device, which instruc- 
tion defines a suitable oxygen amount and a suitable 
strength of the heart massage for the patient according to 
the data aquired from the sensors and according to the 

15 patients data, for example the patients size. In this way a 
baby as well as a XL-sized adult gets the right amount of 
oxygen and heart resuscitation with appropriate strength. 

In one embodiment of the resuscitation apparatus a show- 
20 ing device is included for showing the patients vital func- 

tions, such as the heartbeat and/or the breathing frequence 
measured with the sensors; and the showing device is ar- 
ranged in connection with the mentioned functional unit. 

25 In one embodiment of the resuscitation apparatus the fasten- 

ing device includes a tensioning belt which is arranged to 
reach around the chest of the patient and a closing device 
for closing tensioning the tensioning belt. 

30 In one embodiment of the resuscitation apparatus the resus- 

citation apparatus includes a tensioning device functioning 
with a strength apparatus which tensioning device is steered 
with a steering apparatus for adjusting the tensioning force 
of the tensioning belt according to the size of the patient 

35 to a suitable tension. 
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In one embodiment of the resuscitation apparatus the heart 
massage apparatus includes a pressuring device which is con- 
trolled to press the patients chest at intervals within pre- 
destined time spaces. 

5 

In one embodiment of the resuscitation apparatus the press- 
ing device includes a strength apparatus, for example an 
electromagnetic strength apparatus, whose effect and opera- 
tion is stearable with a steering apparatus based on the 
10 data from the sensors. 

In one embodiment of the resuscitation apparatus the resus- 
citation apparatus includes a mixing apparatus for mixing 
fresh air with oxygen that is led from the oxygen container 
15 and is to be led to the breathing mask; and that the steer- 
ing apparatus is arranged to steer the pressure and propor- 
tions of the fresh air and oxygen led to the mask according 
to the current state of the patient. 

20 In one embodiment of the resuscitation apparatus the re- 
suscitation apparatus includes a baglike box, which is ad- 
apted to, inside itself, receive the devices and apparatuses 
which belong to the resuscitation apparatus such as the 
breathing aid apparatuses and the functional unit. Spaces 

25 for customary first aid devices, such as bandage-, splint- 
and other similar material and/or a current source, such as 
an accumulator etc. may also be arranged in the baglike box. 

The advantage of the invention is that the resuscitation 
30 apparatus is easy to transport at all times in a car, a 

boat etc. or it can be kept home as a medicin-cab inet equip- 
ment. It is so easy to use that anyone can begin an effec- 
tive resuscitation with the help of it directly after the 
accident has occurred. It can be modelled to a suitable 
35 size, made relatively lighc and an effective entirety. With 
the help of the steering device the apparatus is in operat- 
ing condition in a couple of seconds and ready to begin the 
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resuscitation which it accomplishes mainly independently. 
The apparatus may be equipped with an own accumulator (for 
example NiCd), but if it is necessary to continue the resus- 
citation for a long time, or it is in any other way run 

5 dry, the resuscitation apparatus may be provided with a 

connection for outer current sources. In this way it can be 
connected quickly with an auxiliary cable even to for exam- 
ple the connection plug for the cigarette lighter in a car, 
to another accumulator or another current source of this 

10 kind. When the victim does not need resuscitation measures 
any more the automatic steering of the steering device 
steers a suitable oxygen-mixture for the patient to 
breathe. Because of the feeding of pure oxygen and air the 
victim receives a cleaner solution than in normal artifi- 

15 cial respiration as CO^ from the breathing does not form. 
A resuscitation apparatus according to the invention is a 
resuscitation apparatus for everybody. No special training 
for its use is needed because of the easy operation of the 
apparatus. Simple instructions may be arranged so that they 

20 are easy to read for example on the baglike box. The resus- 
citation apparatus could, because of its all-around abili- 
ty, replace 

the first-aid kit that is in use now, 

25 In the following the invention is described in a detailed 
way by references to the figures where 

figure 1 shows a scematic section of one embodiment of the 
resuscitation apparatus according to the invention; 

30 

figure 2 shows a scematic section of another embodiment of 
the resuscitation apparatus according to the invention; 

figure 3 shows scematically and axonome tr ically , seen from 
35 the top, a functional unit belonging to the embodiment 
according to figure 2. 
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figure 4 shows, axonometr ically seen from below, the func- 
tional unit in figure 3; 

figure 5 shows, from the side, the functional unit in fig- 
5 ures 3 and 4 ; and 

figure 6 shows the embodiment according to figure 2 in a 
functional state. 

10 A resuscitation apparatus is showed in figures 1 and 2 
for resuscitating a patient, such as an accident victim. 
The resusciation apparatus includes breathing aid apparatus- 
es 1 such as an oxygen container 2 and a breathing mask 3 
with necessary gashoses. The resuscitation apparatus also 

15 includes a heart massage apparatus 4 for giving heart mas- 
sage to the patient. To make pressurizing heart massage 
possible the apparatus includes a fastening device 5. With 
its help the heart massage apparatus 4 is pressed against 
the chest of the patient. The resuscitation apparatus also 

20 includes sensors 6, 7 for continuously monitoring the condi- 
tion of the vital functions of the patient, such as the 
heartbeat and the breathing frequence. The resuscitation 
apparatus also includes a selecting device 8 with which the 
operator of the resuscitation apparatus may insert the pa- 

25 tient data, such as the information of the size of the 
patient, into a steering device 9 which is for example a 
computer, a microprocessor or the like. The steering device 
9 is arranged to steer the function of the breathing aid 
devices 1 and the heart massage apparatus 4 based on the 

30 data fed from the sensors 6, 7 and the selecting device 8. 
The heart massage apparatus 4 and the steering device 9, 
the sensors 6, 7 and the selecting device 8 are gathered 
together into a common box to form one compact unity, that 
is a functional unit 10 which is fastenable with a fasten- 

35 ing device 5 onto the chest of the patient. The resuscita- 
tion apparatus also includes a baglike box 18 which is ad- 
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apted to, inside itself, receive the devices and appara- 
tuses which belong to the resuscitation apparatus, such as 
the breaching aid apparatuses 1 and the functional unit 10 
and also first aid devices 19, such as bandage-, splint- 

5 and other similar material and also a current source 20, 

such as an accumulator or similar. The resuscitation device 
also includes a showing device 11 arranged in connection 
with the functional unit 10 for showing the patients vital 
functions, such as the heartbeat and/or the breathing fre- 

10 quence measured with the sensors. It is possible to follow 
the changing of the state of the patient and the recovery. 
The resuscitation apparatus also includes a mixing appara- 
tus 17 for mixing fresh air with oxygen that is led from a 
oxygen container 2 and is to be led to the breathing mask 

15 3. The steering apparatus 9 is arranged to steer the pres- 
sure and proportions of the fresh air and oxygen led to the 
mask according to the current state of the patient. 

From figure 3 and 4 the compact and easy to handle construc- 

20 tion of the functional unit 10 can be seen. The showing de- 
vice 11 is arranged onto the functional unit 10. In connec- 
tion with the showing device are signal lights for the 
oxygen pressure 21 and the accumulator voltage 22. The 
selecting device 8 includes a group of push buttons 23, 24, 

25 25, 26, 27 in this example five and of which each one corre- 
sponds to a size data of a patient, for example SS (infant 
sized), S (small), M (medium), L (large), XL (extra large). 
By pushing the wanted selection button and by locking the 
choise with a locking button 28 the size data corresponding 

30 to the selection button is translated to the steering de- 
vice 9 which because of this chooses the suitable resuscita- 
tion force. The steering functions of the functional unit 
10 are all electrical and the current is led from the accu- 
mulator 20 in the baglike box 18. A connection 100 for 

35 outer current sources is also shown in the baglike box 18. 
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The flexible tensioning belt 12 belonging to the fastening 
device 5 may as shown in figure 6 be wrapped around the 
chest of the patient and be closed with the closing device 
13 in its place, A special reeling device (not shown) may 

5 be arranged inside the functional unit 10 which reeling de- 
vice is equipped with a tensioning device 14. The tensioning 
device may be steered with the steering apparatus 9 to ad- 
just the tensioning force of the tensioning belt 12 accord- 
ing to the size of the patient to a suitable tightness. The 

10 tensioning device 14 is also controlled from the locking 
button 29 above the functional unit with electric control. 

As shown in figure 4 the heart massage apparatus 4 includes 
a pressuring device 15 which is controlled to press the 

15 patients chest at intervals within predestine time spaces. 
The pressuring device 15 includes a strength apparatus 16, 
for example an e le ct romagne t ical function device whose 
effect and operation is stearable with a steering apparatus 
9 based on the data from the sensors 6, 7. The sensors 6, 7 

20 may be connected to the sensor-connections 30, 31 in the 
functional unit or they may be placed permanently on the 
lower surface of the functional unit 10 where they are 
placed against the body when the functional unit is tight- 
ened to its place. 

25 

As shown in figures 4, 5 the pressuring device 15 may in- 
clude many individually controlled push buttons 32, 33, 34 
of different sizes which are controlled with the steering 
apparatus 9. In this example the push buttons are organized 

30 axially in such a way that the innermost button 32 is circu- 
lar, the next button* 33 in size according to the diameter 
is placed as a ring around the smallest button 32 and the 
biggest button 34 is also placed as a ring around the but- 
ton 33. The apparatus may use the buttons of different 

35 sizes in a way where the smallest button 32 gives the mas- 
sage impulse on its own as in figure 5, or together with 
one or both of the "buttons 33, 34. 
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According to figure 6 the resuscitation apparatus is used 
so that the functional unit 10 is tensioned around the 
victims chest with the flexible tensioning belt 12 in the 
functional unit module. The belt 12 is freed and is tight- 

5 ened from the locking button 29, The tension is adjusted 
automatically according to the size of the victim. The 
electrical cable 36 and the oxygen hose are connected to 
the functional unit 10 in the module. The oxygenmask 3 is* 
fastened to the victims face and a neckrest is attached if 

10 necessary. The apparatus is switched on from the current 
switch 35 and is started by pushing the chosen button (23- 
27) according to the size of the victim s imul tanious ly when 
pushing the locking button 28 for the choise. Sensors 6, 7 
measure the victims heartbeat and respiration while steer- 

15 ing the functions of the steering device 9 according to 

this. If the victim needs heart massage, the electromagne t i- 
cally functioning pressuring device 15 gives the needed 
effective impulses within suitable time spaces with the 
buttons of different sizes that are placed in the bottom of 

20 the functioning unit. The force, effect and size of the 

impulse button used are defined automatically according to 
the size data is chosen with the butcons 23-27. The mixing 
apparatus placed into the functioning unit 10, such as an 
airpurap takes fresh air through a filter and mixing this in 

25 the right proportions with oxygen coming from the oxygen 
container. The mixture is pumped to a breathing bag con- 
trolled by the automatic of a steering apparatus micropro- 
cessor which bag portions it with right proportions and 
pressure to the victim for breathing and resuscitation. 

30 

The invention is not limited only to the embodiments men- 
tioned above. Many variations are possible with the inven- 
tive idea defined by the claims. 
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CLAIMS 

K A resuscitation apparatus for resuscitating a patient, 
such as an accident victim which resuscitation apparatus in- 
cludes breathing aid apparatuses (1), such as an oxygen 
container (2) and a breathing mask (3) with necessary gas- 
5 hoses etc. characterized in that the resuscitation appara- 
tus also includes 

- a heart massage apparatus (A) for giving heart massage to 
the patient, 

10 -a fastening device (5) for pressing the heart massage 
apparatus against the chest of the patient; 

- sensors (6, 7) for continuously monitoring the condition 
of the vital functions of the patient, such as the heart- 

15 beat and the breathing frequence 

- a selecting device (8) for inserting the patients data, 
such as the size of the patient, into a steering device and 

20 - a steering device (9), such as a computer, a microproces- 
sor or the like for steering the function of the breathing 
aid devices (1) and the heart massage apparatus based on 
the data fed from the sensors and the selecting device; and 
that the heart massage apparatus and steering device, and 

25 preferably the sensors and the selecting device are formed 
as one compact functional unit (10), which is fastenable 
onto the patients chest with the fastening device. 

2. A resuscitation apparatus according to claim 1 
30 characterized in that the resuscitation apparatus in- 
cludes an showing device (11) for showing the patients vi- 
tal functions, such as the heartbeat and/or the breathing 
frequence measured with the sensors and that the showing 
device is arranged in connection with the functional unit 
35 (10). 
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3. A resuscitation apparatus according to claim L or 2 
c haracterized in t h at the fastening device (5) includes 
a tensioning belt (12) which is arranged to reach around 
the chest of the patient and a closing device (13) for 

5 closing and tensioning the tensioning belt, 

4. A resuscitation apparatus according to claim 3 

9 kg _ r a c t e r i . z e d 1 . n i t : h a t the resuscitation apparatus includ- 
es a tensioning device (14) functioning with a strength ap- 
10 paratus which tensioning device is steered with a steering 
apparatus (9) for adjusting the tensioning force of the ten- 
sioning belt (12) according to the size of the patient to a 
suitable tension. 

15 5. A resuscitation apparatus according to any of the claims 
characterized in that the heart massage apparatus (4) 
includes a pressuring device (15) which is controlled to 
press the patients chest at intervals within predestined 
time spaces. 

20 

6. A resuscitation apparatus according to claim 5 
charge j: 2e j . in that the pressuring device (15) includes 
a strength apparatus (16), for example an electromagnetic 
strength apparatus, whose effect and operation is stearable 

25 with a steering apparatus (9) based on the data from the 
sensors 6 , 7 . 

7. A resuscitation apparatus according to claim 5 or 6 
c hara cterized in that the resuscitation apparatus in- 

30 eludes a mixing apparatus (17) for mixing fresh air with 

oxygen that is led from the oxygen container (2) and is to 
be led to the breaching mask (3); and that the steering 
apparatus (9) is arranged to steer the pressure and propor- 
tions of the fresh air and oxygen led to the mask accord- 

35 ing to the current state of the patient. 

8. A resuscitation apparatus according to any of the claims 
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1-7 characterized In that the resuscitation apparatus in- 
cludes a baglike box (18) which is adapted to, inside it- 
self, receive the devices and apparatuses which belong to 
the resuscitation apparatus, such as the breathing aid ap- 
5 paratuses (1) and the functional unit (10). 

9. A resuscitation apparatus according to claim 8 
c haracte rized i n that the resuscitation apparatus includes 
customary first aid devices (19), such as bandage-, splint- 

10 and other similar material; and that a space is arranged, in 
the baglike box for first aid devices. 

10. A resuscitation apparatus according to claim 8 or 9 
ch aracterized in that the resuscitation apparatus in- 

15 eludes a current source (20), such as an accumulator or the 
like, for providing the resuscitation apparatus with cur- 
rent; and that a space is arranged in the baglike box (18) 
for a current source. 
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